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(54) MAGNETIC RECORDING/REPRODUCING APPARATUS 
(57)Abstract: 

PURPOSE: To realize a reduction in the scale of a signal processing circuit, a 
lower cost, a fast searching and a higher reliability of data. 
CONSTITUTION: A data sent to a signal processing circuit from an higher-order 
device and managing information of the data and CRC added thereto are 
arranged in a square matrix 29. A C1 code 34 and a C2 code 33 as error 
correction code of the same byte are generated from respective columns and 
lines and added to the square matrix 29 to form a group G2 (35) as square 
matrix. A data is read out in the direction of the columns from the group G2' 
generated by interleaving the group G2 (35) to be recorded on a magnetic tape. 
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CLAIMS 
[Claim(s)] 

[Claim 1] the magnetic recorder and reproducing device characterize by to be 
equip the line and the direction of a train which be the magnetic recorder and 
reproducing device which perform an error correction using the sign for error 
corrections which record on a magnetic recording medium where the sign for 
error corrections be add to two or more bytes of data received from high order 
equipment , and be read with said data at the time of playback , and contain said 
data and said sign for error corrections with a means perform coding and a 
decryption of said sign for error corrections , by generation of the square matrix 
of the same byte count . 

[Claim 2] Said data are made into the 1st square matrix which consists of p byte 
xp byte in a magnetic recorder and reproducing device according to claim 1 . 
Generate p to q bytes of 2nd sign for error corrections of a line writing direction, 



and it considers as a p byte x (p+q) cutting tool's matrix. By generating p to q 
bytes of 1st sign for error corrections of the direction of a train of said data and 
said 2nd sign for error corrections, and considering as a cutting tool (p+q) x 
(p+q) cutting tool's 2nd square matrix The magnetic recorder and reproducing 
device characterized by performing coding and a decryption of the sign for error 
corrections. 

[Claim 3] In a magnetic recorder and reproducing device according to claim 2 a 
line and a train by even bytes The actuation taken out to a line writing direction 
2-N (N is one or more integers) cutting tool every is repeated in the direction of a 
train from the 2nd [ said ] square matrix the line of said 1st and 2nd signs for 
error corrections and whose width of face of the direction of a train are even 
bytes. The magnetic recorder and reproducing device characterized by what a 
sequence of bytes is read in the different direction of a train from the line writing 
direction by which said 2nd sign for error corrections is arranged from the 3rd 
square matrix obtained by burying the sequence of bytes obtained in the 
direction of a train, and is recorded on said magnetic-recording medium. 
[Claim 4] It is the magnetic recorder and reproducing device which records or 
reproduces the data delivered and received between high order equipment in 
the truck group arranged by inclining to the transit direction of a magnetic tape. A 
means which consists of said two or more trucks which adjoin including two or 



more data groups to record on said magnetic tape for every frame, With the 1st 
data group containing the 1st sign for error corrections generated from the 2nd 
sign for error corrections generated from said data and said data as said data 
group in said frame, said data, and said 2nd sign for error corrections A means 
to generate or reproduce the 2nd data group containing the 3rd sign for error 
corrections generated from at least one of said data contained in two or more of 
other 1st data groups in the same frame, said 1st sign for error corrections, and 
said the 2nd sign for error corrections, The magnetic recorder and reproducing 
device characterized by ****(ing). 

[Claim 5] In a magnetic recorder and reproducing device according to claim 4, 
each of said data group of M (integer of M>=2) individual to which said 1st sign 
for error corrections and said 2nd sign for error corrections were added Carry out 
LxM (integer of L>=2) division, and the 3rd data group group of a LxM individual 
is formed. And the magnetic recorder and reproducing device characterized by 
having the means which makes at least one or more in said 3rd data group of a 
LxM individual the 4th data group who consists of said 3rd sign for error 
corrections in said same frame. 

[Claim 6] The magnetic recorder and reproducing device which performs 
re-write-in actuation which made said frame the unit in the location where said 
magnetic tapes differ, and is characterized by changing the physical relationship 



of two or more of said data groups in said frame re-written in in a magnetic 
recorder and reproducing device according to claim 4 when an error occurs on 
the occasion of the writing to said magnetic tape of said frame. 
[Claim 7] Two or more of said data groups 1 each contained in said frame 
re-written in in a magnetic recorder and reproducing device according to claim 6 
is a magnetic recorder and reproducing device characterized by including the 
count of re-writing, the information for identifying that the data group concerned 
is a re-write-in frame, and the information from which the last write-in result of 
the data group concerned discriminates whether you are a defect. 
[Claim 8] The data delivered and received between high order equipment by two 
or more magnetic heads arranged on a rotating drum It is the magnetic recorder 
and reproducing device recorded or reproduced in the truck group arranged by 
inclining to the transit direction of a magnetic tape. On said magnetic tape The 
1st truck with which the tracking signal which consists of a low frequency signal 
lower than the data-logging frequency for recording said data was recorded, By 
arranging by turns the 2nd truck which does not include said tracking signal, and 
reading said low frequency signal which leaks from said 1st neighboring trucks 
on the occasion of read-out of said 2nd truck The magnetic recorder and 
reproducing device characterized by performing the tracking which carries out 
alignment of said truck group to said magnetic head. 



[Claim 9] The data delivered and received between high order equipment by two 
or more magnetic heads arranged on a rotating drum It is the magnetic recorder 
and reproducing device recorded or reproduced in the truck group arranged by 
inclining to the transit direction of a magnetic tape. Said truck The magnetic 
recorder and reproducing device characterized by including the 1st search 
space where the information for retrieval of said data is stored, and the 2nd 
search space where it is smaller than said 1st search space, and said a part of 
information is stored. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About a magnetic-recording playback technique, 
especially, this invention is applied to the magnetic-recording playback 



technique which records or reproduces information on the truck set up in the 
direction of slant to the tape transit direction on the magnetic tape, and relates to 
an effective technique. 
[0002] 

[Description of the Prior Art] In the magnetic recorder and reproducing device 
with which information is recorded or reproduced by the truck (helical truck) 
which inclined to the transit direction of the magnetic tape which is a record 
medium, the technique of maintaining dependability by addition of redundancy 
data is used from a viewpoint which maintains the dependability of data as 
indicated by reference, such as the conventional No. 503490 [ two to ], for 
example, Patent Publication Heisei, official report, and the Patent Publication 
Heisei No. 500581 [ five to ] official report. 

[0003] As a technique of maintaining dependability by addition of such 
redundancy data, there is the following as an example. 

[0004] That is, after the rectangle matrix v by which CRC (Cyclic Redundancy 
Check) which is redundancy data for error detection was added [ in / once / the 
digital disposal circuit in equipment ] to information arranges the management 
information of data and data after reception from the host computer which is high 
order equipment, C1 sign and C2 sign which are an error correcting code are 
added, and Group Ga is formed. After C2 sign is generated to the line of Matrix v 



about C1 and C2 sign at the time of record, C1 sign is generated to the train 
formed with Matrix v and C2 sign. Moreover, C2 sign is decoded after decoding 
C1 sign at the time of playback. 

[0005] Moreover, with the conventional technique, the byte count of the train 
which constitutes the matrix v which consists of the management information 
and CRC of user data and user data is formed as a rectangle matrix of a different 
byte count from the byte count of a line. Moreover, the error correcting codes C1 
and C2 of a different byte count are added to Matrix v, and it is arranged also in 
the group Ga after C1 sign and C2 sign addition by the rectangle matrix from 
which the byte count of the train constituted and the byte count of a line differ. 
Since the byte counts of C1 sign which the byte counts of the train in Matrix v 
and Group Ga and a line differ, and is generated and decoded, and C2 sign also 
differed, the digital disposal circuit for generating or decoding C1 sign and C2 
sign needed the circuit of dedication about each of C1 sign and C2 sign. 
[0006] Moreover, sequential record of the group Ga is carried out for every line 
on a magnetic tape. Group's Ga line consisted of line [ of Matrix v ], and C2 sign, 
and its record direction to a tape top and direction where C2 sign is recorded 
which were mentioned above were [ like ] the same. 

[0007] In the error correcting code, forming the error correcting code C3 for 
correcting to the error which cannot be corrected with C1 sign of the information 



recorded on the helical truck and C2 sign is known. With the conventional 
technique, when C3 sign made one frame the truck pair from which an azimuth 
differs, C3 sign was generated considering the multiple frame which consists of 
the number of specification as one unit. The data of a multiple frame are once 
stored in exclusive memory, and C3 sign is generated after that. Moreover, as a 
field which records C3 sign, two or more frames of dedication were prepared in 
C3 sign, and it was recorded on it. 

[0008] Moreover, when there is no defect in a magnetic recorder and 
reproducing device with reference to the signal recorded by the recording head, 
and the signal which read data by another recording head continuously, or it 
inspects and there is a defect as indicated by the Patent Publication Heisei No. 
504083 [ two to ] official report, the technique of performing re-writing to a 
position is known. Generally this technique is called rendering. When re-writing 
is performed considering the multiple frame which consists of the number of 
specification mentioned above as a unit, for example, a defect group is detected 
conventionally, a multiple frame including a defect group is written in again. Two 
or more groups in the re-written-in multiple frame are written in in the completely 
same sequence as two or more groups who can set in a written in multiple frame. 
Moreover, C3 sign is newly [ whenever re-writing is performed ] regenerated. 
[0009] In the magnetic recorder and reproducing device recorded or reproduced 



on the other hand by the helical truck which inclined to the transit direction of a 
magnetic tape, performing tracking using the signal for tracking written to the 
tracking field which is on a helical truck for the point-to-point control of the helical 
truck to the magnetic head is known. Conventionally, about the tracking field, the 
truck including a tracking field and the truck which does not include a tracking 
field were recorded by turns, and the signal of the high frequency as data with 
the same signal for tracking was used, and the signal for tracking in two trucks 
which faced across the truck which does not include a truck field at the time of 
playback in between - the signal for tracking - it read using the one read-only 
servo head, and tracking was performed by searching for the difference of the 
amplitude of a signal. 

[0010] Moreover, performing the search of a specific truck or data using the 
search data area on the truck of the plurality on a magnetic tape is known. In the 
conventional technique, although the information about arrangement of each file 
and each block was included in the search data area, in the search data area, 
the information which should be used for a high-speed search, and the 
information used only for the search which is not a high speed were intermingled 
diffusely, and was included, and the search data area was comparatively long. 
Therefore, it was impossible at the time of a high-speed search for the scan area 
in which the reproducing head crosses a truck to have become narrower than a 



search data area, and to have read all information required for a high-speed 
search. Moreover, since the scan area in which it takes for a search rate to 
become a high speed, and the reproducing head crosses a truck became narrow, 
the former, for example, the high-speed search of 0.7 or more m/s, was 
impossible. 

[0011] Moreover, in the conventional track format, although periodic duty by 
many overwrite was generally performed, when overwrite was performed on the 
existing truck, the truck gap might produce the magnetic tape. 
[0012] 

[Problem(s) to be Solved by the Invention] In the conventional magnetic recorder 
and reproducing device, in the matrix formed within a digital disposal circuit, 
since the line of Matrix v and Group Ga differed from the byte count of a train 
and the byte counts of C1 sign and C2 sign also differed at the time of record 
and playback as mentioned above, there was a problem that the circuit for 
generating circuit [ for generating or decoding C1 sign ] and C2 sign was 
separately required, and the scale of a digital disposal circuit became large. 
[0013] Moreover, since the group Ga in the conventional technique is recorded 
on a magnetic tape one by one for every line which added C2 sign to the line of 
Matrix v, and was formed in it, he originates in the blemish on. a magnetic tape, 
dust, etc., and when the burst error which is the error which continued 



comparatively occurs, about the long error which continued since the error which 
can be corrected with C2 sign was restricted, correction of him becomes 
impossible. If many errors which cannot be corrected with C2 sign exist, the 
number of conventions of the error which can be corrected with C1 sign will be 
exceeded, also in C1 sign, correction becomes impossible, consequently it 
considers as correction impossible, and Group Ga will be re-written in and count 
of re-writing increases. 

[0014] Since the memory for storing conventionally the data to which C3 sign is 
added had to be the magnitude which can store the data for the multiple frame 
which consists of the number of specification, remarkable large memory was 
required for it. Moreover, since C3 sign was generated in the frame only for two 
or more C3 signs, it also had the problem that redundancy became small. 
[0015] Since the conventional re-writing was performed in the multiple frame unit 
which consists of the number of specification, the memory of whether the data 
for a multiple frame are storable also about the memory for storing re-write-in 
data and the becoming magnitude was required for it. 

[0016] Moreover, since the location where a defect group is written in in a 
multiple frame is the same as the location in the multiple frame written in for 
beginning even if a multiple frame is re-written in when a defect occurs owing to 
the horizontal blemish of a tape and a defect group exists, we will write in again 



and are anxious about the count of re-writing increasing. 

[0017] On the other hand, the signal for tracking written in the tracking field in the 
conventional technique was read by using the servo head, and was used as a 
means for performing tracking. However, for cost reduction, it is desirable not to 
use the servo head. 

[0018] Moreover, in the conventional technique, it was impossible at the time of 
a high-speed search for the scan area in which the reproducing head crosses a 
truck to have become narrower than a search data area, and to have read all 
information required for a high-speed search. Moreover, since it took for a 
search rate to become a high speed and the scan area of the reproducing head 
became narrow, it was impossible to have not been unable to read required 
search information but to have realized the high-speed search rate more than 
before. 

[0019] Furthermore, since it erases when overwrite is performed in the location 
which was mentioned above and which shifted from the existing truck, and the 
remaining part arises like in the case of overwrite, when reading the overwritten 
data, it becomes impossible to erase with overwrite data, to also read the 
remaining data, and to read overwrite data normally as the result. 
[0020] The purpose of this invention reduces the scales of the digital disposal 
circuit which processes the sign for error corrections for maintaining data 



reliability, and is to offer the magnetic-recording playback technique which can 
reduce cost. 

[0021] Effect of an burst error is made hard to be influenced, and other purposes 
of this invention are to offer the magnetic-recording playback technique which 
can raise the probability of an error correction with the sign for error corrections. 
[0022] The purpose of further others of this invention is to offer the 
magnetic-recording playback technique which can generate the sign for error 
corrections with big redundancy using the memory of few capacity. 
[0023] The purpose of further others of this invention is to offer the 
magnetic-recording playback technique which can perform re-write-in actuation 
using the memory of few capacity. 

[0024] The purpose of further others of this invention is to offer the 
magnetic-recording playback technique which can reduce the frequency of the 
re-writing resulting from the blemish of the transit direction on a magnetic tape 
etc. 

[0025] The purpose of further others of this invention is to offer the 
magnetic-recording playback technique which can reduce redundant generation 
processings of the sign for error corrections in the re-writing at the time of error 
generating. 

[0026] The purpose of further others of this invention is to offer the 



magnetic-recording playback technique which can read overwrite data normally, 
without being influenced repeatedly [ of overwrite actuation ]. 
[0027] The purpose of further others of this invention is to offer the 
magnetic-recording playback technique in which tracking is possible with the 
easy configuration which does not need the servo head. 

[0028] The purpose of further others of this invention is to offer the 
magnetic-recording playback technique which can raise a search rate sharply. 
[0029] 

[Means for Solving the Problem] An example of the means provided in the 
magnetic recorder and reproducing device of this invention is explained. 
[0030] Received from high order equipment about the matrix formed within a 
digital disposal circuit. For example, in case the matrix which consists of the 
management information of user data and user data and CRC is constituted The 
byte count of a row and column is arranged and formed in the square matrix A 
made the same. C1 sign and C2 sign which are generated from the train of the 
square matrix A and the data of a line writing direction, respectively, and are 
added to the square matrix A are also added as the same byte count, and 
arrange and form the group G2 with the same byte count of a row and column. 
[0031] Furthermore, in order to make effect of a burst error hard to be influenced, 
group G2' is created by interleave from a group G2, and suppose that it records 



for every train in the different direction of a train from the line writing direction by 

which C2 sign is arranged as a record direction to a magnetic tape top. 

[0032] Moreover, about C3 sign generated about data and C1 sign, and C2 sign, 

it generates for every frame which consists of a truck of an adjoining pair, the 

group in a frame is divided, and a virtual group G3 group is formed, and let a part 

of virtual group G3 group be C3 sign group who consists of C3 sign. 

[0033] Each frame may be constituted only from group G2\ and when forming 

C3 sign group from a group G2, group G2' and C3 sign group may be made 

intermingled. 

[0034] In re-writing, we carry out per frame and two or more groups in the 
re-written-in frame decide to make only a predetermined number patrol and to 
write in. 

[0035] Moreover, the format written in a tracking field is set up by making into the 
signal for tracking the low frequency signal which can be read also to the signal 
written by different azimuth when the head is shifted somewhat. And suppose 
that tracking is performed by reading a low frequency signal, reproducing the 
step which searches for time difference with desired value, such as a rotation 
period of the magnetic head, and the truck which does not have a tracking field 
next at the time of playback at the time of playback, and performing the step 
which reads the low frequency signal which leaks from the truck which adjoins 



both sides and is crowded. Furthermore, in consideration of the RF signal and 
low frequency signal for records, such as the usual data, being intermingled, it 
has the hardware which discriminates from both and divides processing. 
[0036] Moreover, the format including the 1st search space where the usual 
search data are stored in the truck of a magnetic tape, and the 2nd narrower 
search space where the extract of this search data is stored was set up, and the 
search rate considered as the configuration by which the 2nd search space is 
included within limits which a head scans at the time of the high-speed search of 
for example, 1.5 m/s. 

[0037] Moreover, the margin field which does not participate in informational 

record was set as the both ends of each truck on a magnetic tape. 

[0038] 

[Function] Since a line and the group G2 with the same byte count of a train are 
formed by adding C1 sign of the same byte count, and C2 sign to the matrix A 
with the same byte count of a line and a train, in the circuit which generates or 
decodes C1 sign and C2 sign, it becomes possible to use the same circuit and a 
circuit scale is reduced about a digital disposal circuit. Moreover, group G2' is 
created, and as a result of enabling it for C2 sign to stop being influenced of a 
burst error easily, and to record or reproduce a group G2 normally by recording 
for every train on a tape, the dependability of data improves. 



[0039] The capacity of memory required since the data which add C3 sign are 
stored as compared with the case where C3 sign generated from the data of a 
multiple frame is stored in another frame like before since C3 sign is generated 
for every frame becomes small. Moreover, since C3 sign is written in a part of 
virtual group G3 group which divided the group G2 in a frame, it is written in 
without making C1 sign and C2 sign increase, and redundancy becomes large. 
[0040] Since re-writing is performed for every frame, the memory which stores 
re-write-in data becomes small. C3 sign is contained in a frame, and since C3 
sign is also doubled and it is stored in memory, it becomes unnecessary 
moreover, to newly generate. Furthermore, since two or more groups who exist 
in a frame are made to patrol and it writes in in a frame at the time of re-writing, it 
is not influenced of the blemish which exists in parallel with the transit direction 
of a magnetic tape, but the count of re-writing decreases, and it can prevent 
repeatedly [ with useless record actuation ]. 

[0041] By writing the signal of different low frequency from a data frequency in a 
tracking field, tracking becomes possible, without using the servo head, and cost 
reduction can be planned. 

[0042] For example, by preparing the 2nd data area where width of face is 
narrow within the limits of the truck which a head scans at the high speed of 1.5 
m/s extent, a search at the conventional rate twice [ more than ] the rate of a 



search is attained, and it becomes accelerable [ a search ]. 

[0043] Since the data of the existing truck erase and the remainder does not 

arise even if the write-in location of a truck shifts to the existing truck by 

establishing a margin field in the edge of a truck at the time of writing, it is 

possible to erase, and for mixing of the noise by the remaining old data etc. to be 

canceled, and to read data correctly. 

[0044] 

[Example] Hereafter, the example of this invention is explained to a detail, 
referring to a drawing. 

[0045] Drawing 1 is the conceptual diagram showing an example of the 
configuration of the magnetic recorder and reproducing device which is one 
example of this invention. This example explains the case where it applies to the 
helical scan magnetic recorder and reproducing device which sets up the truck 
which inclined to the transit direction of the magnetic tape concerned on the 
magnetic tape as an example of a magnetic recorder and reproducing device, 
and performs record playback. 

[0046] In drawing 1 , the magnetic tape 1 is pulled out by the guide idler 2, and is 
partially twisted in the direction of slant to the drum 3. The four magnetic heads 
are used. A recording head a(WRa) 4 and a recording head b(WRb) 5 to a pair 
The reproducing head a(RDa) 6 and the reproducing head b(RDb) 7 become a 



pair. 180 degrees of each counter a drum 3, and it is positioned, in order that a 
drum 3 may be high-speed and may rotate to the travel speed of a magnetic 
tape 1 , a short time and a magnetic tape 1 are contacted, and record or playback 
is performed on the truck which inclined to the transit direction of a magnetic 
tape 1. 

[0047] Drawing 2 is the conceptual diagram showing an example of the truck 
recorded on the magnetic tape 1 in this example. A recording head a4 is used on 
a magnetic tape 1 at the time of record, a truck B(TrB) 9 is recorded for a truck 
A(TrA) 8 using a recording head b5, an azimuth is a different truck pair and the 
truck A8 and truck B9 of each other which were recorded are called one frame. 
[0048] Drawing 3 is the block diagram showing an example of the outline 
configuration of the hardware of the helical scan magnetic recorder and 
reproducing device of this example. After the record data from the host computer 
1 1 which is high order equipment at the time of record are stored in the memory 
13 (RAMa) which consists of semiconductor memory which has predetermined 
storage capacity through the l/F control circuit 12 (LSI for SCSI) which performs 
interface control, such as a SCSI interface, they are transmitted to a digital 
disposal circuit 14. In a digital disposal circuit 14, after an error correcting code 
C1, an error correcting code C2, and an error correcting code C3 are added to 
record data using the working-level month memory 15 (RAMb) and the 



working-level month memory 16 (RAMc), the signal for servoes for eight to 10 
modulation and tracking is embedded, track format is generated, and they are 
transmitted to the channel control circuit 17 (channel ICa) and the channel 
control circuit 18 (channel ICb). Specific frequency characteristics are added 
within a channel ICa17 and a channel ICb18, or pulse separation are changed, it 
is transmitted to the record playback amplifier a19 and the record playback 
amplifier b20, and the received record data are sent out to a recording head a4 
and a recording head b5 after that. 

[0049] At the time of playback, the data read from the reproducing head a6 and 
the reproducing head b7 are incorporated and amplified with the record playback 
amplifier a19 and the record playback amplifier b20, and it is sent out to a 
channel ICa17 and a channel ICb18, and is incorporated by the digital disposal 
circuit 14 after that. In a digital disposal circuit 14, it is restored after 10-8 
modulation using the error correction / restoration circuit of an error correcting 
code C1 and an error correcting code C2, and the user data separated and 
divided into the data for servoes and user data is transmitted to a host computer 
11 through the l/F control circuit 12. 

[0050] A microprocessor a21 controls the l/F control circuit 12, a digital disposal 
circuit 14, and RAMb15 and RAMc16 corresponding to the 1st command from a 
host computer 11. Moreover, the 2nd command is transmitted to the 



microprocessor b22 corresponding to the command from a host computer 1 1 . 
Moreover, a microcomputer b22 controls a channel ICa17 and a channel ICb18, 
the record playback amplifier a19, and the record playback amplifier b20 
corresponding to the 2nd command from a microprocessor a21. 
[0051] Drawing 4 is the conceptual diagram showing an example of the matrix 
A29 formed based on the data received from the host computer 11. A digital 
disposal circuit 14 constitutes as an example the square matrix A29 which 
consists 22 bytes of ID31 which is the management information of 2680 bytes of 
user data 30, and user data of 52 byte x52 byte after adding 2 bytes of CRC32 to 
reception, the user data 30, and ID31 from a host computer 11. 
[0052] Drawing 5 is the conceptual diagram showing an example of the group 
G2 who added C1 sign 34 and C2 sign 33 which are an error correcting code to 
the matrix A29. C2 sign 33 is added to the line of Matrix A, and C1 sign 34 is 
added to the train of a matrix A29, and the train of C2 sign 33. C1 sign 34 and C2 
sign 33 are respectively formed from 6 parity cutting tools, and a group G2 (35) 
consists of 58 byte x58 byte square matrices. Since C1 sign 34 and C2 sign 33 
are the same byte counts in the case of this example, C1 sign 34 and C2 sign 33 
are generated or restored using the same circuit. 

[0053] Drawing 6 is the conceptual diagram showing an example of group G2' 
(36) which rearranged the group G2 in the sequence recorded on a tape. In 



drawing 6 , a line is arranged in specific sequence every two lines in a group's 
G2 line component. As an example about 00 and 01 lines The number each 

[ 00/00, 00/01, 01/00, 01/00 / that arrange in order of 57/00 and 57/01, and 

constitute group G2' ] cutting tool was numbered shows the location in a group 
G2. 12 bytes of C1 sign 34 is summarized at the last of the 01st line, and is 
arranged. Sequential record of the truck A8 or truck B9 of a magnetic tape 1 is 
carried out for every line. 

[0054] Drawing 7 is the conceptual diagram showing two or more groups 1 G2 
outline included on a frame. In this example, a group G2 (GP0-GP11) is 
contained six per one truck, and is contained 12 per frame. 
[0055] Drawing 8 is the conceptual diagram showing an example of the virtual 
group G3 group which divided each group G2 in the frame in drawing 7 . In the 
case of this example, the group G2 in a frame is made respectively 2 ****s, and 
24 virtual group G3 groups of GP0-GP23 are formed. 

[0056] Drawing 9 is the conceptual diagram showing an example of the 
configuration of virtual group G3. Two ****s of data are made virtual. Among 
virtual group G3 groups, at least one or more groups (it sets to this example and 
they are two groups) are C3 virtual group G3 (40) respectively, and are located 
in the 23rd of a virtual group G3 group, and the 24th. 

[0057] Drawing 10 is the conceptual diagram showing an example of the 



configuration of C3 virtual group G3 (40). C3 sign is 2 parity cutting tools 1 error 
correcting code, and is formed as a correction cutting tool of 22 bytes of each 22 
data of virtual group G3 in a frame. C3 sign is taken as GF (28) Reed Solomon 
code (24, 22, 3). GF (28) is computed by the primitive polynomial expressed with 
the following formula (1). 
[0058] 
[Equation 1] 

g(x) = x 8 + x A + a; 3 + x 2 + 1 (l) 

[0059] The primitive element of GF (28) is shown by the following formula (2). 

[0060] 

[Equation 2] 

a = (0 0 0 0 0 0 1 0) (2) 
2 7 2 e 2 5 2 4 ^ 2 2 2 i 2 o 

[0061] The interleave depth of C1 sign makes 1 block interleave depth of 2 bytes 
and C2 sign. 

[0062] The parity cutting tool for correction satisfies the following formula (3). In a 
formula (3), each of DO, k-D21 , and k ** shows 1 byte of each data of the virtual 
groups GP0-GP21 of drawing 8 , and D22, k, D23, and k show the parity cutting 
tool of C3 sign contained in GP22-GP23. 



[0063] 
[Equation 3] 

H R • V R = 0 



(3) 



Hr = 



1 



1 1 



a 23 

A),* 

D x , k 

D 2 ,k 



Ct 



,22 



a 



,21 



a 1 



(k=0,l,2,...1339) 



A>2,Jfc 



[0064] A generating polynomial is expressed with the following formula (4). In 
this formula (4), i shows the parity number of C3 sign, i= 1 shows the parity 
cutting tool contained in GP23 in C3 virtual group G3 (40) of drawing 8 , and i= 0 
shows the parity cutting tool contained in GP22. 
[0065] 
[Equation 4] 



[0066] From formation of virtual group G3, C1 sign 34 and C2 sign 33 are added 
by one group to two C3 virtual group G3 (40). In addition, it can be switched 



(4) 



alternatively whether C3 sign is prepared in a frame. 

[0067] Although it will be used in order that RAMb15 or RAMc16 may hold data 
temporarily, in order to generate or restore C1 sign 34, C2 sign 33, and C3 sign if 
drawing 3 is referred to again, there is most amount of data to hold at the 
generation [ of C3 sign ], or decode time. In this example, since C3 sign about 
the group contained in the frame concerned in one frame is stored together in 
the frame concerned, the magnitude of RAMb15 or RAMc16 should just be 
magnitude which is extent which can store the data contained in a frame. 
[0068] When drawing 3 is referred to further again, RAMa13 should just be 
magnitude which is extent which can be held at the time of record until the result 
of the reading inspection after recording the data in one frame becomes clear 
whether you are a defect. 

[0069] Drawing 1 1 is the conceptual diagram showing an example of an array of 
the group in the frame at the time of the re-writing to a magnetic tape 1. In 
drawing 11 , when the defect group 50 is contained in a frame, after a frame 
including the defect group 50 writes in several frames, it is re-written in. When 
the group contained in one frame is made into 12 pieces, it is written in the 
location where the group patrolled only predetermined group number in the 
direction of a clockwise rotation in the re-write-in frame. In this example, even if 
the count of re-writing increases as group number made to patrol, in order to 



make it not become the same location as the location written in before, the prime 
factor "5" is adopted as an example and it goes round by five groups. Thus, the 
defect group 50 is written in the location distant from the blemish which exists in 
parallel with the transit direction of the magnetic tape concerned on a magnetic 
tape 1 by going round by five groups. 

[0070] Drawing 12 is the conceptual diagram showing an example of the 
information set as the group in the frame re-written in like drawing 11 in this 
example. In drawing 12 , in order to distinguish a re-write-in frame, it has 1 byte 
of re-write-in information 100 in a group's ID, and 4 bits of the bit numbers 0, 1,2, 
and 3 write in the count of re-writing, and it writes in whether the bit numbers 4 
are whether it is the original frame in which the bit number 5 was first written by 
the group who recorded on last time writing in whether you are a defect, and a 
re-write-in frame. Moreover, let the bit numbers 6 and 7 be undefined. At the 
time of frame playback, it considers as an effective group, and only the group 
who can read to other normal in this frame makes an effective group only the 
group who was last time poor in the re-write-in frame written in behind, ignores 
the result of rendering about the group who was last time effective, and the 
frame with the defect group who cannot read does not presuppose that it is 
effective. Moreover, regeneration of C3 virtual group G3 in a frame (40) is not 
carried out for re-writing. 



[0071] Drawing 13 is the conceptual diagram showing an example of the track 
format in this example. 

[0072] In the case of this example, the margin field 60 is arranged to the both 
ends of the truck A8 which constitutes one frame, and a truck B9. Although the 
magnitude of this margin field 60 is based also on the recording density of a 
magnetic tape 1, it is 400-bit (die length of 0.10978mm) extent in a 500-bit (die 
length of 0.13723mm), and termination side as an example at the start edge side 
of a truck A8 and a truck B9. 

[0073] The tracking field 62 is respectively arranged inside the margin field 60 of 
a truck A8. A low frequency signal is written in, the tracking preamble field 61 is 
arranged in front of the tracking field 62, and, as for the tracking field 62, the 
tracking postamble field 63 is arranged back. A truck B9 forms the same signal 
pattern space 64 which writes in the data of the same frequency, without having 
the tracking field 62. 

[0074] In a truck A8, the preamble field 65 is arranged following on the same 
signal pattern space 64 in a truck B9 following on the tracking postamble field 63 
of the direction of a truck tip. 

[0075] Furthermore, the search synchronizing signal field 66 for taking the 1st 
search data area 68 and the 2nd search data area 67, and a synchronization in a 
truck A8 and a truck B9 at the time of a search continues, and it is arranged in 



order of the search synchronizing signal field 66, the 2nd search data area 67 
containing CRC, and the 1st search data area 68. The detailed search 
information used for a search is included in the 1st search data area 68. The 
information which extracted the 2nd search data area 67 from the 1st search 
data area 68 is included, and minimum search information required for a 
high-speed search is included. 

[0076] A search postamble / data PLL field 69 including the data PLL field for 
taking further succeedingly the synchronization of the search space postamble 
and information which show the end of a search data area in a truck A8 are 
arranged, and the data PLL field 70 is arranged in a truck B9. 
[0077] Furthermore it continues and an information field is arranged in a truck A8 
and a truck B9. Six ****s of information fields are carried out, and six groups 71 
are contained. Moreover, an information field is divided by one half and faces 
across another field in between. Another field is a field where the data postamble 
/ search preamble field 72 which consists of the search space preamble which 
shows the beginning of the search data area following the data postamble which 
shows the 1st information storing end-of-region rate, and a degree, the search 
synchronizing signal field 66, the 2nd search data area 67, the 1st search data 
area 68, and the data PLL field 70 continue. 

[0078] Following on an information field, a data postamble / search preamble 



field 72 is arranged, and the search synchronizing signal field 66, the 2nd search 
data area 67, and the 1st search data area 68 are arranged behind that. 
[0079] Further succeedingly, by truck A8, data PLL / postamble field 73 including 
Data PLL and a postamble field are arranged, and, on the other hand, the data 
PLL field 70 is arranged in a truck B9. 

[0080] Then, by truck A8, it is arranged at the appearance mentioned above in 
order of the tracking preamble field 61, the tracking field 62, the tracking 
postamble field 63, and the margin field 60. After the same signal pattern space 
64 continues in a truck B9, the margin field 60 is arranged. 
[0081] A truck B9 is shorter than a truck A8 by the die length of the margin field 
60 of the back end of a truck A8. 

[0082] Moreover, the start edge side in the head scanning direction of a truck A8 
and a truck B9 is arranged with the same location seen from the head scanning 
direction. Thus, the purpose which arranges the start edge side of a truck A8 and 
a truck B9 is for preventing that the preamble field 65 on a truck B9 and the 
tracking field 62 on a truck A8 adjoin, if it adjoins, at the time of preamble 
playback of a truck B9, a low frequency signal leaks to the reproducing head b7, 
and is crowded in it, and cannot be reproduced normally. 

[0083] Drawing 14 is the conceptual diagram showing an example of a truck 
which performed overwrite, when a format of above this examples is adopted. 



Since data are not written in the margin field 60 even when a truck 81 is written 
in the location which shifted from the original truck 80, the original data erase 
and the remaining part does not arise. 

[0084] Drawing 15 is the conceptual diagram showing an example of the relation 
between the head scanning zone in a search at the rate of 1 .5 m/s, and a truck, 
when a format of above this examples is adopted. The reproducing head a6 
performs high-speed search actuation by reading the search synchronizing 
signal field 66 of a truck A8, and the 2nd search data area 67 where width of 
face is narrow at the time of a high-speed search. The width of face of the 2nd 
search data area 67 is width of face which enters in the head scanning zone in 
1.5 m/s. Similarly, the reproducing head b7 reads the search synchronizing 
signal field 66 on a truck B9, and the 2nd search data area 67, and performs 
high-speed search actuation. 

[0085] Drawing 16 is a timing chart which shows an example of the record 
playback timing of the truck in this example. On the relation of the installation 
location of the magnetic head to a drum 3, after recording a truck A8 and a truck 
B9, 270 degrees is respectively overdue and playback of a truck A8 and a truck 
B9 is performed. Therefore, in order to arrange and record the start edge of the 
truck of the pair which constitutes one frame as mentioned above, the timing at 
the time of playback is recorded or reproduced **t Behind time in time [ a truck 



B9 ] than a truck A8. deltat is called for by **(ing) difference of the distance of the 
installation location of the head about the reproducing head a6 and the 
reproducing head b7 at the rate of a head, concerning a recording head a4 and a 
recording head b5. 

[0086] Drawing 17 is the conceptual diagram showing an example of the 
reproducing head at the time of playback, and the physical relationship of a 
TORA@KKINGU field, tracking makes the target time predetermined time until it 
reads the low frequency signal from the criteria of the rotation phase of a drum 3 
as the 1st step, is fed back to the actually read time amount, and sets a until 
head and a truck to some extent. The truck B9 which does not have the tracking 
field 62 at the time of playback, using the reproducing head b7 as the 2nd step is 
reproduced, the low frequency signal which leaks from the tracking field 62 of 
the truck A8 which adjoins both sides, and is crowded is read, the difference of 
the amplitude is searched for, and it feeds back to the amplitude of the desired 
value in the ideal condition which the head and the truck suit, and doubles with 
the location whose location of a head and a truck suits. 

[0087] Drawing 18 is the block diagram showing an example of the configuration 
of the channel ICa17 illustrated to drawing 3 , and a channel ICb18. Each 
channel IC is equipped with the following configurations in order to carry out 
record playback of the truck with which the tracking field 62 of a low frequency 



signal was set up. The signal amplified with the record playback amplifier a19 or 
the record playback amplifier b20 by AGC (automatic gain control)110 After a 
gain adjustment, Gain and phase equalization are performed through an 
equalizer 111, and zero cross detection is carried out by the pulse detector 112 
after waveform shaping. A peak pulse is generated, a digital signal and a clock 
are extracted by the discriminator 1 14 after that synchronizing with the reference 
clock from the synchronizing signal frequency generator 113, and it sends out to 
a digital disposal circuit 14 as a data bit train. In addition, the output signal from 
an equalizer 111 is outputted to a converter 115 by switching the frequency 
characteristics of an equalizer 111 using the change signal 118 outputted from 
the change means 116. Moreover, it is possible the appearance which a 
regenerative signal does not input into a discriminator 114 from the pulse 
detector 112 with the cutoff means 117, and to intercept. A converter 115 
changes into the direct current signal corresponding to signal amplitude the 
signal outputted from the equalizer 111. 

[0088] Drawing 19 is an example of the timing chart at the time of playback of the 
truck in this example. The signal (REF) which the signal (DPG) which controls 
rotation of a drum 3 is carried out one pulse output whenever a drum 3 rotates 
one time, and is generated with rotation of a drum 3 is a reference signal 
outputted whenever a drum 3 half-rotates, and the output signal (ENV) of 



reproducing-head a is an envelope signal which reproducing-head a reads. The 
cutoff signal 119 outputted from the change signal 118 and the cutoff means 117 
which are outputted from the change means 116 is generated to the specific 
timing made into the cause of a DPG signal, a REF signal, and an ENV signal. 
120 is an output-data signal from the equalizer 111 to the pulse detector 112. 
[0089] Data (low frequency signal) 122 are made to output frequency 
characteristics to a transducer 115 from a change and an equalizer 111 using 
the change signal 1 18 in the period of the tracking field 62 of a truck A8 at the 
time of playback. Since a circuit stops functioning normally, without PLL locking 
when the low frequency signal of the tracking field 62 is incorporated to a 
discriminator 114, the cutoff signal 119 is used and the input of the output-data 
signal 120 from the pulse detector 112 to a discriminator 114 is made to 
intercept in the tracking field 62. Cancel cutoff for frequency characteristics using 
a change and the cutoff signal 119 using the change signal 118 again, data are 
made to output to the pulse detector 112 from an equalizer 111, and the 
playback data 121 are made to output to a digital disposal circuit 14 from a 
discriminator 1 14 in the period 123 inserted into two tracking fields 62. 
[0090] According to this example, the following effectiveness is acquired by the 
appearance explained above. 

[0091] From the user data 30, the management information 31 of this user data, 



and CRC32 By the byte count of a line and a train constituting the same square 
matrix A (29), and adding C1 sign 34 of the same byte count, and C2 sign 33 to 
this square matrix A (29) Since the group G2 (35) who are a line and a matrix 
with the same byte count of a train is formed, In the digital disposal circuit 14 
which generates or decodes C1 sign 34 and C2 sign 33, it becomes possible to 
use the same circuit for generation and decode, and a circuit scale is reduced 
about a digital disposal circuit 14, and while there are few component-side 
products and they end, cost reduction is realizable. 

[0092] Moreover, a group's G2 (35) data are rearranged, and group G2' (36) is 
generated, it is enabled for C2 sign 33 to stop being influenced of a burst error 
easily, and to record or reproduce group G2' (36) normally by recording the data 
of this group G2' (36) for every train on a magnetic tape 1, and it becomes 
possible to raise the dependability of data. 

[0093] The capacity of RAMb15 or RAMc16 which is needed since the data 
which add C3 sign are stored as compared with the case where generate C3 
sign from two or more frames like before, and it stores in another frame since it is 
generated for every frame becomes small, and C3 sign can realize cost 
reduction. 

[0094] Moreover, since C3 sign is written in a part of virtual group G3 group 
which divided the group G2 in a frame, it can be written in without making C1 



sign and C2 sign increase, redundancy can become large, and it can make the 
area which the user data in a magnetic tape 1 occupy increase. 
[0095] Since re-writing is performed for every frame, the capacity of RAMa13 
which stores re-write-in data becomes small, and cost reduction is realized. 
Moreover, since C3 sign is contained in a frame, C3 sign is also doubled and it is 
stored in RAMa13, the overhead which it becomes unnecessary to newly 
generate and the regeneration of C3 sign takes is canceled, and the throughput 
of data writing improves. 

[0096] Furthermore, since two or more groups who exist in a frame are made to 
patrol on the occasion of the re-writing of a frame unit and it writes in, it is 
avoided, the count of re-writing decreases, the storage capacity consumed for 
re-writing becomes less, and that the same groups write error is repeated in 
response to the effect of the blemish which exists in parallel with the die-length 
direction of a magnetic tape 1 can prevent reduction of the storage capacity of a 
magnetic tape 1. 

[0097] By writing in the signal of different low frequency from the frequency for 
recording data on the tracking field 62, tracking becomes possible, without using 
the servo head, and cost reduction by simplification of an equipment 
configuration can be realized. 

[0098] By being narrower than the 1st search data area 68 and this 1st search 



data area 68, forming the 2nd search data area 67 where a part of information 
stored in the 1st search data area 68 is stored, and using the 2nd search data 
area 67 using the 1st search data area 68 at the time of a high-speed search at 
the time of a low-speed search, a search more nearly high-speed than before is 
attained and the search engine performance improves. 

[0099] Since a truck shifts, old data erase at the time of writing and the 
remainder is not produced by establishing the margin field 60 in the both ends of 
the trucks 8 and 9 which constitute a frame, even if a truck gap arises, it 
becomes possible to read data correctly, and the dependability at the time of 
record/playback of data improves. 

[0100] In addition, it will be as follows if the descriptions of this inventions other 
than what was indicated by the above-mentioned claim are enumerated. 
[0101] (1) It is the magnetic recorder and reproducing device characterized by to 
be equipment which records or reproduces information on the truck of the slant 
on a magnetic tape, and to perform the record or the playback to said magnetic 
tape for every group of said while performing coding and a decryption of the sign 
for error corrections as a square matrix which said information constitutes a 
group from an N cutting tool who consists of management information of data 
and the data concerned, and consists said group of N cutting tool of p byte xp 
byte. 



[0102] (2) The magnetic recorder and reproducing device of (1) characterized by 
having a means to make the truck pair of a different azimuth one frame, and to 
record or reproduce to said magnetic tape. 

[0103] (3) The magnetic recorder and reproducing device of (1) and (2) 
characterized by storing in said truck in order of a margin field, a tracking field, a 
preamble field, two or more search data areas, two or more data areas where 
said information is recorded, a postamble field, a tracking field, and a margin 
field. 

[0104] (4) A rotating drum with the magnetic head which records or reproduces a 
signal to a magnetic tape, The amplifier which amplifies the signal of said 
magnetic head, and the equalizer which shapes the output of said amplifier in 
waveform, The discriminator which extracts a digital signal and a clock for the 
output after waveform shaping, The synchronizing signal frequency generator 
which generates the synchronizing signal which said discriminator uses, The 
magnetic recorder and reproducing device of (1) characterized by consisting of a 
change means to change the frequency characteristics of said equalizer, a 
transducer which changes the output of said amplifier into the direct current 
signal corresponding to signal amplitude, and a digital disposal circuit which 
restores user data from a digital data bit train. 

[0105] (5) A change means to change the frequency characteristics of said 



equalizer is a magnetic recorder and reproducing device (3) and given in (4) 
characterized by having the 1st frequency characteristics in the 1st period which 
reproduces said tracking field, and the 2nd frequency characteristics in the 2nd 
period which reproduces two or more of said search data areas and information 
fields, and changing a property in said 1st and 2nd periods. 
[0106] (6) A change means to make the frequency characteristics of said 
equalizer change In the 1st period which has the cutoff means of an equalizer 
output and reproduces said tracking field Before extracting a digital signal and a 
clock, the output after said waveform shaping using said cutoff means Said 
discriminator, Or the magnetic recorder and reproducing device (3), (4), and 
given in (5) characterized by intercepting transfer in the digital-disposal-circuit 
section before restoring user data information from said digital data bit train. 
[0107] (7) Said change means is a magnetic recorder and reproducing device 
given in (4) characterized by the thing which change said change means or said 
cutoff means, and which is reached and intercepted using the signal which 
controls rotation of said rotating drum. 

[0108] (8) Said change means is a magnetic recorder and reproducing device 
given in (4) characterized by the thing which change said change means or said 
cutoff means, and which is reached and intercepted in connection with rotation 
of said rotating drum using the signal generated. 



[0109] (9) Said change means is a magnetic recorder and reproducing device 
given in (4) characterized by the thing which change said change means or said 
cutoff means, and which is reached and intercepted using the playback output 
signal of said magnetic head. 
[0110] 

[Effect of the Invention] According to the magnetic recorder and reproducing 
device of this invention, the scales of the digital disposal circuit which processes 
the sign for error corrections for maintaining data reliability are reduced, and the 
effectiveness that cost can be reduced is acquired. 

[0111] According to the magnetic recorder and reproducing device of this 
invention, effect of an burst error is made hard to be influenced, and the 
effectiveness that the probability of an error correction with the sign for error 
corrections can be raised is acquired. 

[0112] According to the magnetic recorder and reproducing device of this 
invention, the effectiveness that the sign for error corrections with big 
redundancy is generable is acquired using the memory of few capacity. 
[0113] According to the magnetic recorder and reproducing device of this 
invention, the effectiveness that re-write-in actuation can be performed using the 
memory of few capacity is acquired. 

[0114] According to the magnetic recorder and reproducing device of this 



invention, the effectiveness that the frequency of the re-writing resulting from the 
blemish of the transit direction on a magnetic tape etc. can be reduced is 
acquired. 

[0115] According to the magnetic recorder and reproducing device of this 
invention, the effectiveness that redundant generation processings of the sign 
for error corrections in the re-writing at the time of error generating are reducible 
is acquired. 

[0116] According to the magnetic recorder and reproducing device of this 
invention, the effectiveness that overwrite data can be read normally is acquired, 
without being influenced repeatedly [ of overwrite ]. 

[0117] According to the magnetic recorder and reproducing device of this 
invention, the effectiveness that tracking is realizable with the easy configuration 
which does not need the servo head is acquired. 

[0118] According to the magnetic recorder and reproducing device of this 
invention, the effectiveness that a search rate can be raised sharply is acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the conceptual diagram showing an example of the configuration 
of the magnetic recorder and reproducing device which is one example of this 
invention. 

[Drawing 2] It is the conceptual diagram showing an example of the truck 
recorded on the magnetic tape in the magnetic recorder and reproducing device 
which is one example of this invention. 

[Drawing 3] It is the block diagram showing an example of the outline 
configuration of the hardware of the magnetic recorder and reproducing device 
which is one example of this invention. 

[Drawing 4] It is the conceptual diagram showing an example of the matrix 
formed based on the data received from the host computer. 
[Drawing 5] It is the conceptual diagram showing an example of the group who 
added the error correcting code to the matrix. 

[Drawing 6] It is the conceptual diagram showing an example of group G2' which 



rearranged the group G2 in the sequence recorded on a magnetic tape. 
[Drawing 7] It is the conceptual diagram showing two or more groups' G2 outline 
included on a frame. 

[Drawing 8] It is the conceptual diagram showing an example of the virtual group 
G3 group which divided each group G2 in the frame in drawing 7 . 
[Drawing 9] It is the conceptual diagram showing an example of the configuration 
of virtual group G3. 

[Drawing 10] It is the conceptual diagram showing an example of the 
configuration of virtual group G3. 

[Drawing 11] It is the conceptual diagram showing an example of an array of the 
group in the frame at the time of the re-writing to a magnetic tape. 
[Drawing 12] It is the conceptual diagram showing an example of the information 
set as the group in the re-written-in frame. 

[Drawing 13] It is the conceptual diagram showing an example of the track 
format in the magnetic recorder and reproducing device which is one example of 
this invention. 

[Drawing 14] It is the conceptual diagram showing an example of a truck which 
performed overwrite. 

[Drawing 15] It is the conceptual diagram showing an example of the relation 
between the head scanning zone at the time of a search, and a truck. 



[Drawing 16] It is the timing chart which shows an example of the record 
playback timing of the truck in the magnetic recorder and reproducing device 
which is one example of this invention. 

[Drawing 17] It is the conceptual diagram showing an example of the 
reproducing head at the time of playback, and the physical relationship of a 
TORA@KKINGU field. 

[Drawing 18] It is the block diagram showing an example of the configuration of 
the channel IC which constitutes the magnetic recorder and reproducing device 
which is one example of this invention. 

[Drawing 19] It is the timing chart which shows an example of the timing of the 
change at the time of playback of the magnetic recorder and reproducing device 
which is one example of this invention, and cutoff actuation. 
[Description of Notations] 

1 [ » Recording head a, ] - A magnetic tape, 2 — A guide idler, 3 — A drum, 4 5 
[ — Truck A ] - Recording head b, 6 Reproducing-head a, 7 — 
Reproducing-head b, 8 9 — Truck B, 11 — A host computer, 12 — l/F control 
circuit, 13 [- RAMc, ] — RAMa, 14 - A digital disposal circuit, 15- RAMb, 16 17 
— Channel ICa, 18 — Channel ICb, 19 — Record playback amplifier a 20 — The 
record playback amplifier b, 21 — Microprocessor a, 22 — Microprocessor b 29 — 
Matrix A (1st square matrix), 30 — User data, 31 [ — C1 sign, ] — The 



management information of user data, 32 - CRC, 33 - C2 sign, 34 35 -- A group 
G2 (2nd square matrix), 36 - group G2' (3rd square matrix), 40 - C3 virtual 
group G3, 50 -- A defect group, 60 - Margin field, 61 - A tracking preamble field, 
62 - A tracking field, 63 - Tracking postamble field, 64 - The same signal 
pattern space, 65 - A preamble field, 66 - Search synchronizing signal field, 67 

- The 2nd search data area, 68 - The 1st search data area, 69 - A search 
postamble / data PLL field, 70 -- A data PLL field, 71 - An information matrix, 72 

- A data postamble / data PLL field, 73 -- Data PLL / postamble field, 80 - The 
original truck, 81 - The truck which carried out overwrite, 100 - Re-write-in 
information, 110 - An automatic gain control, 111 - Equalizer, 112 -- A pulse 
detector, 113 - A synchronizing signal frequency generating circuit, 114 -- 
Discriminator, 115 [ - Change signal, ] - A converter, 116 - A change means, 
1 1 7 - A cutoff means, 1 18 1 19 [ - The low frequency signal from an equalizer to 
a converter outputted, 123 / -- Period inserted between tracking fields. ] -- A 
cutoff signal, 120 - The output-data signal to the pulse detector from an 
equalizer, 121 -- Playback data, 122 
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^#tyfTfc«i:0 : yij7?(p]A^[5l-/W hSWMETJJBv h U -y 

©#f£gB= 

[PJ*J|i 2 ] ffi-^JH l £«©»*((£»?? £SHfc t3^ 
T, flME"r-**p/W hx P /W hfr&fcSMS 1 ©IE 

<0»2Ox^-STiEfflfiF^*^LTp/Whx (p + 
q) /Wh<D7h'j7^XtU mffi-r— *J3«fctfffllE 

hO»l©x9-ITiEffl«W*flfejaLT (p + q) 
hx (p + q) /W hOgl 2 ©IE?? JBv h 'J 7^Xtt 
% c i: (c «t 0 x^-ITIEJHWOIWfc* .fctfBl^t* 
fir 5 c t*#®fr5«l«SS^W^®o 
mtm3l K3Rtf21Ett©«»iea?f£gB»c»v* 
T, fT*J:tfM*MWR>WhT, 1512^1 fccfcD'H 2 O 
xv-fnEfflW#©tTfc=fc^J*l«]COiH^ffl^W h© 
Ml Big 2 ©IE73 h 'J v * 7s <b ?T 7? ft »C 2 N ( N it 

P>n?>^3C0IE73fgvhU -y^XTb^-, MIBSg2©x^ 
-ST lEffi ft 5f BBH <2? nt > £> fT7?ft i: tt £ TUT? ft 

HUS271-'— i»F*9tc*5V>TfpjBB-r— &?)\>— 7t LT> fiij 
IEt*-* fc«NE'r-***S£J5RSft33l 2 ©x^-ITIE 
fflft # i: tulH'T — * *j«k MfBfg 2 ©x^-lTIEJBft^ 
fr64««n5jB 1 cOxv-fTIEffl^^^^tym 1 <D 

© 7 s — * $ou— y ^ # * n § Mie-r- # *5 «fc t/itu f an i 

<DXv-ITIEffl^*5<t Tfm&tB 2 cOx^-ITIEffl^ 

¥SJ:> *tfT5Cfc*W«fcrs«aWE»#S£»Bo 

Tv itiffEffl 1 ©x^-ffnEfflffi*l8*tfffiaeS2©x9 
-ITiEfflWF^^MlPSnfeM (M2:2©»») ffl©m!lE 
•x-^^b-^co^^^r, LXM (L£2©S») t^S'J 



L, L XMfi0^30f-?^l/-7l^MU fro 

l x Mfflcotuie^ 3 ©x— 9 9)\s—y<o o < 1 t> 
r mffl wf^*» & & -s % 4 © 7*- * 7 1 -r 5 ¥S 

[If** 6] If5R«4ia^O{KMfBiSB4SHlct5^ 
^LTx^-Tb'ifeiL/ii:^, fl<ra«at-r- 
i/\ ns^ji^^nsHdfE^u— ArtcoifitfecDMseT*— 

Sl!B§iW£l§fio 

roiB-r-^^U-^O^^ti, S»#ii*Oliiai:, S 

ra*«8] ±ffifiBi:oraT?«s*ns7*-**s 

Bis ^JcEB^nfeBaoB^v Ktc <t o T, 
IK^t— ^©^TTafSl^WLT^LTiBK^nrc h7 

f±. ic it % to i bt 2 - ^ %ib»-t 5 rc «>©-r 

y y{SW#S 2(Dr-77^t ^55StcSEil 
MIBIl2©h-7»y^©K*l±JL(c:^LTMB?©f3[fB^ l 

tc J; 0 , MIBfiHM-N-y KKWLT1IWB h 5 >y ^^^rteB 
t&fe-S-r S h 5 -y * > ^*fT 5 c i: %«f« t f § iS^IB 

laIiteK7A±tEB«nfcaa©a[*'N-y KK*oT, 

T, 

SufB h v -y <7 SuIBt 1 '- ^ ©aHS©fc»0««a*<ttlft 

i w-f-mmt, mmm 1 o^-^^j; o 

€>/J^^<, ttffB1SIS£0-g|5* , !tS^^nS^2O-9--^ 
iHci:^#tyc fc*«P«i:-rsa«BB»fl^«EBo 

[0 0 01] 
[0 0 0 2] 

m&<D&ffi1 rctitlf. «fi¥2-5 0 3 4 9 



(3) 
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o^^$s, nmw- 5-50058 1 ^AmmtD-xmicm 

[0 0 0 3] C ? ^TtSf"— £ CD#ipfc <fc -o XWM 

[0 0 0 4] T^:*^ ±fe^fiT^5^Xhnyifa 
- * 5> -r - * 1 7*— ^©f!fi?:Stt9! 0 - 

^OTLfi-r - — #T-£&C R C (Cyclic Redundancy Chec 

ttMmaznrcmmf? h y -y v icga?u snfdiL 

y;l/-7Ga*TOn§o C 1 fcitfC 2ft^C 
HI LTti, »ICt5^T7 h U >v ^X v ©Weft LT 
C 2 fi^tfStJSSc? nfcf£, vMJ-y *Xvi:C2 ??H§T' 

ffM^nrc^jfcjpfLTC l^ifA^fig^nSo n 

So 

[0005] $rc, a«a«Ti±> a--*?*-*^- 
if 7*-* ©wanna J: c r c^eiM^n^? mj-^ 

c 1 43«fctf c 2*MMrastu c i t?w. c 2«ratttn« 

»fe Atf^O!)-' w h»^aasfi»Bv h U -y 7XtcK 
y1J^n?> 0 Vh'Jy^Xvfciy^-^G a {C*5tt& 

nsc lift, c 2W#©'W hSt>sa*c£a»&, 

-Sfa&HlHlSgH:, C 1 ^fcitf C ZQmv&tdCO^T 

[0 0 0 6] Sfc, $0l/-:7G a tiKjRx-^tefTCT 
fcfC|l|PUfcfi2f8£n£o SBSLfcSfc:* *f)V--?G a<DVi 

cDiess/3[p]i: c 2f&^tfffia£fts#iRj#Gi—'e*t> 

[0 0 0 7] WOfTjEW^tefel-'T, ^'J^H7 7 7 

±tcis«snfei»«oc i rant, c 2W^TiriE-p*a 

»3e»A»6j«*1«fc7U-A*l-30*fflfcLT» C3 
fc, C 3??P^^ieii-ri.M)?!ci: LT> C3iWc#ffi© 



[0 0 0 8] Sfc, f$gf2-5 0 4 0 8 3#i^8KB8 
^£*iT<^3 <fc7^ ^latESW^Bfcfc^T, sSS 
-s y KTfEISL 7*-**3i^LT8iJ<Qf5§8''N 
•y FT'M#toLfdt*§*:#fi8U ^&*<4l/^«aE*fT 

*-3ism.$i7 is- -uimmm n% a 
a*«»:7 u- a rt fcit s «a© 9 iv- ft±<mc 

«#T«*&f:n*o Sfc, C 3WHi«S«*&##fT 
[0 0 0 9] -73. «jR^-7©j£fT#lR]te#L-Cffl*4 

l fc'N u yj ;i/ h v -y * tc mm* tc im± s n 5 tgstasft 

^©{£W&&fW<Dfc4Mc, ^n'J t>±.lc3o% 

Th7-y*Vy'4fif?i:ki!«P5ftT^. tit*, 

•y ^ i: h 5 -y *y^««%dS6v^ h 5 v ** t 3SESKE 

$?S:l^ h =5 >y ^ ^:ra^c^^/'£ 2 *£0 h ^ - y ^ tcfctt i> h 

[0 0 1 1] f&m-r-7"«> ^»@Ofite»**c 

7*— v-y hlcfcV^Tti, K*p<Dhv-y 
« -3 fctf^tc h ^ -y ^ V2>Zktf&-Dfc 0 
[0 0 12] 

[fgB^*^»?i*L«t7i:-r2.HS] (a£*oa«BB«ll4« 



(4) 
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X v tsZTSViV—fG a <Dft1S&Zfm<0/U hSGtfK* 
0, C 1 AF^fcJctfC hRfeSaSfc* 

tc, c i RF^^ias^ttsi^-rsfeiboiiiKfcc 2m 

[0 0 13] ffi*atBK:*5tt*y/l/->' , G attv 

±C9{®> «S?teiBHLTs JfcttWifflliSLfclSI'J 
-X bx5-tf3S£LfciSP&, C 2fiH§T-fnET'i*£^ 
0 1± PS 5> n T t >S fc >b 31 ^ L fc ft V ^ K> ic o 1/ > T ti IT 
lE^RlflifcaSo C 2 f^T-iTIET*£&i/^l 

lsv\ c i mmas^x&gnE.TFvimtteo. =t<om 

401/— alilTIE^t^n, SftM^tiS 
COO 1 4] fie*, C3«Ff*fifiB«n5f-#*ft« 

=&9c9*£V^*Uft^gT*£ofco ifc. C3W^ti 

[0 0 15] f£*©ff«*j&*ttWJ£»**Sj«5»aK7 

fglW T* * 5 frfc 0 * £ co * * U tf&m V&-z>fz 0 
[0 0 l 6] ^ozKT^riftoffljb'SHT'^a 

[0017] -75> fie^atBfcfet^Th^v+yyfiia 
sbicit-v—tf'w v&mmLit^c turns. l-^„ 

[0 0 18] Sfc, tSESaatfifcfcl^T, ^ 
M^KSCfcft^nlfftT'&ofCo Sfc. -9— ^i&IWSS 

[0 0 19] 2£>lc, HuJzELfctitC, MteW^comz, 
*fflrB& ±©£ir-*fc«{c^L^t)7 J -*fcM^tH 



[0 0 2 0] *f8E©BW«\ ^-^mJStt^UH^-rs 

^iijsl, nx h^{gM^-t±5 c ttmwsmmm^ 

3Ll£ffittmi&-? £> c fc lc & % . 
[0 0 2 1] *fSB^£Dttcoe«J«. /^-X hmoosjs 

[0022] *«W<o*6fc:flfioSW«» ^fflco^t 

5 c fc#iraa«»tE»?f s c tic* 

So 

[0023] *«w©*6te(fi©BW«, '^aco^^e 
[0024] jf.m%<Di£%icm<D&mz. m^^~f±. 

[0 0 2 5] *««OS6tiOltti4 1 x^-?g£Bf 
OSS^ii^tcftlt^x^-illEffl^cO^ft^^fiJtM 

c fcfc&5<> 

[0 0 2 6] *«W«D*€)H:fl&«DBW«, tW^mtO 

[0 0 2 7] *«WO*6K:fftOSWt4» ^-^v F 
^gfc Lfti/>fB*a:««Th^'y*>y^RllS6*«« 
l5«S*afflr**«-r « C 4: fc * S. 

[0 0 2 8] ^BJKO^^tCfficDgMti, ■9--9 L iiS^r 
^ffitelft±*-&* C fc^Rl^*^Ki$B^W^Ji« 
■TSufctc$)?) 0 

[0 0 2 9] 

[0030] flt^fflaniKrt-e^BRsnsvh u y^x 

^X*««-r*Kk:> fffc^JO-'WF^IBI-fcLfciE 

X A C0?U fc «fc tffT75 iftOf*— ^ & *ft ^ft^JEK # tl 

TiE75rJKvhg -y^xA»cf*iasnsc i ^fc^t/c 

[0 0 3 1] XZIC, X FX-7— <D&t&%;%mc< 

< -r fc * tc y g 2 ^ e> -r > ^ - u - ^"tc «t ^ t 



(5) 
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[0 0 3 2] £fc, T*-#33<fctfC 1 f§F-Jf. C2?SM§fC 

h^7^fr£:&S7U-A;:*£l;::£fi5iU 7b-Art© 

**;!/- 7° G 3^co-g|5^C 3??F^7b^^:^C 3^^;l/ 
-T^TSo 

CO 0 3 3] &7U-A14, y;l/-yG2' <DfrX°m& 
fig-T S«-£l4, ?;i-7G 2 ' C 3 Wi"t40l/— 7*B 
[0 0 3 4] ffffit&^lcfc^-ni. 7L— .MMi[Tl~r 

[0035] */t, *\y h'tf&'p-ftiz^zm&^s m 
r& % t T'Wfrnrcmmcft l- t t g§#i& s c £ a* 

*«£u "^wcBiMg-rs h5v tfrzmtictsi&mw. 

So 

[0036] «rc> iif-yoh^'y ^rtfcaso-y- 

1. 5m/sfiDiS3S-9— *-B$fc*tt, 'nv KjtfitfiTSWSH 
rtlcgl 2 ©^-^SI$**^**iS«&$£: Lfc„ 
[0 0 3 7] 3"fc, aiRf—^Ofth^y^OMWSaP 

[0 0 3 8] 

sc irlcitK tT*3«tt>*5>J©/W ©iOb— 7 P 

G 2-tfBf&-$ft2>rcib, C 1 ^43«fcO*C 2 7*H§-*£jig 

ns„ Sft. ^7G2* *m8U ^-^±1C?UC* 

fcjcssfafsc fc-e, c 2»^-xn7-©^s 

[0 0 3 9] C 3ftF*"H47 L—AC^lc^sSc^nSfc 



t«#ii*n5/-c46> cn?f, c 2fiH~f*ti2jQ£-£s 

[0 0 4 0] H9%&Mi, 7 U-Al t icfrtans fc 

■&t ^ * y k » w s n s *6 »c , »f ^ ^ j«r * <&s 

7b*&<&S 0 S&lc, f?fI#&&B#{cl47b-Ai*ilc:fc 
T«*&t?;fcii>» &M-r— 7*<O^T73[p]{c¥^tC#ffi-r 

[0 0 4 1] h9v*>^iS«fc-r-*«»Ri:£3:* 

[0 0 4 2] tctxm. 5 m/ snS.tOlS&V'W Ftf 
jfeSE-r S h 5 -y *<DttHrtfc:»D«i^£ 2 ©r r -*®« 

Sc 

[0 0 4 3] h-7-y *<D4&S§lcv— i?>ffii&,%:m} : £>Z. 
tie*. *). »£&^B#, h77 *©#Si&*ffiB#BEG* 

[0 0 4 4] 

[o o 4 5] in Hi, ni«e>n?fes««>a« 
s4(KB<o«<s©-ffij**-r«fcS:ia'p*s. ^ssctt- 

14, ««8B»?l*feSElHo-0>JfcLrx lM«x-7°±lc, 
^»M^-7°cDx&tT75[R]lC*tLT«f4L/£h7-y 

[0 0 4 6] El 1 ^C43V^T. 1 titf-f Fo- 

9 2fc«fc-3T"3l*ttJ«nT43 0, F5A3 lc^L> f4» 

mm-^-y Fa (WR a ) 4 hieii^-y F b 
(WRb) 5tf»:« Si'syKa (RDa) 6 t!4 
'N-yKb (RDb) 7*^lC^:oT, §^**F-7A3tC 
18 0° SlfilLtffil^?^ *LT Fvi*314JK^ 

^-7° i ojtfTiaKKWu, waaresisTSfcfttcjE 

JcW LT<igf4 L fc h 7 -y ? lcfB»S fc(4S^*fT7 , 

[0047] 0 214, ^mmict5^rm^--f i ic 



(6) 
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\CHs^X\,tm.%7—f 1 ±.Kmm^y F a 4 ^fflV^T h 
•7>y?A (TrA) 8£\ gS^'V F b 5£ffll^T h"5 
•y*B (TrB) 93:I2iiU K»Snfc h v-y * A 8 
*3 J: tfh =? v 5 B 9 ttSi/Mc 7 i^v^tfaftS h 5 y * 
ttT'&tK 17U-AJ:Wtl5, 
[0 0 4 8] @3Hu ^JSWO^UA/l/^.^-VVSS^ 

^T.m^y^-y^xum^o i /f»jw0bi 
2 (scs ifflL s i) ^lt, ms©E«sa*KF 

O^ft^UfrSfcS^U 1 3 (RAM a) tc*&.« 

•gnrzm, mm&mmm 1 4tcjMffi£n&o fg^fflaisi 

gg 1 4{c:fc^T, E»7*— ^ttfHiffl** 1 ; 1 5 (RA 
Mb) ISjZXfftMmttV 16 (RAMc) ^l/^I 

%^iiD«nfc»^ 8-1 ofit h^y+v^ofcfc© 

•9"— ^fflfg^^rfflAii* *XT h 7 v * 7 * — v -y h £ 
BK^n, f--v^;MliiJ®|IISS 1 7 (*-**;H Ca) fe«t 
tf^+*;MlnHWlelJ!g 1 8 (?--v*;n Cb) tciMfl^n 
§W'8l5n;fel2»f f — ^ti^-V^V I C a 1 7*3 J; 
t/^-V^H C b 1 8rtTft£©JS«»1^&fihbnS 

a 1 9:fc£0'§E!©ff£7V:/b 2 0lc&{f£n, ^© 
mm^-y F a 4 S3 •fctfKS'N v F b 5 tc&tB^n 

[0 0 4 9] B£8#, fij^-y F a 6 te «fc v F 

b 7 3b>5,rc^ttibfcf 2 '-^^IB«S^T>^a 1 9fc<fe 

I C a 1 7*5«fctf?-\'*/l/ I C b 1 8fCj£fcH£fU ^© 

m^snns 1 4ic^03i*n^o {i^-MSiHiss 1 
ss^ffl^rmTt^n, 1 / f iiiijiaiiiss 1 2 ^ lt*x 

[0 0 5 0] v-r^nyn-tr-y+Ta 2 1 «u 
fcfa. — * 1 1 frbCDfS 1 I /FfcJ 

8SHIBgl2. (l^Ma[HlKl4, R A M b 1 5 $3 <ttfR 
A M c 1 6«r*iJWrS. *Xh3>Ka->l 1 

Tb^ori-r^ F(cM/SLrcV-f ^a-/D-fe-y^b 2 2 

£ b 2 2liv^^a7°a-fe-y9-a 2 1 ft">e>©H 2 ©37 
VFtcStfSLT, f--V^/H Ca 1 7*5«tO : ^-r^H 
C b 1 8, Mmn£.7>7a 1 9 J: TV 7° 

b 2 0*»JWT«o 

[0 0 5 1] |4ti*Xhavea-^ 1 l*Fi§iL 



— * 1 lfr£> -0IJfcLT, 2 6 8 0^WhOa-ff 

— ^30 £.3.— tff- *©WiI1i$8T££ 2 2/W h© 
I D 3 1 =&§ltSXtK ZL— If'T 2 '— ^ 3 0 £ I D 3 1 tC*t 
LT 2 >W h CDC R C 3 2^SP Lfctt, 

5 bfr&ffiSjE^v h 'J 7 A 2 9*«J«f 

[0 0 5 2] 0 51*^ 'J XA 2 9 fC^OITIE^ 
T&&C 1 ffiH§3 4*5«fctfC 2^3 3£fd7jQL;fc?> 
-7G 2 0- m^tm^mX^^o VhU-y*XA<D 
ffKfcf LT C 2 t?F*§ 3 3 tfttiraStU Vh'J7^XA2 
9 ©?U t C 2 ft^f 3 3 (Dmctt LT C 1 fSHf 3 4 tfflTjP 
Clft3 4^J:tfC2??^3 3liM6Mg 
r^/WhTM^n, y;l/-^G2 (3 5) 14 5 8/* 
-Thx58^W h- ©IE7JB v h D y £ XT*tttfiE£4i.5o 
#HS60!J©*g-H\ C 1 ?S*§-3 4*3«tt>*C 2^3 3izm 
—'W WV&&rctb. C 1^3 4t5«fctfC 2^3 
3 «|B]-|Hl^«rfflV>T^figS fct±*S7c£*l5o 

[0 0 5 3] 06ttf*;l/— ^"G 2^r-r-7°tclBS^-r^)H 
^tcBH?ULfiLfc^-7 P G 2' (3 6) O— 

^£0 0 t0 Hffc-^t/^Tti, 00/00,00/01,01/00,01/0 
0, , 57/00, 57/01 COW* t BEB LT*D< tftV-^Q 

2' *«ja-r**/w Ffcwi*&nfes#tt^/i/-7 p G 

2tC*5l/^TCD{iiB^:^-rfecDT*fe-S.o C1^34li01 
IOMIC 1 2vWhSfcfcTEB?fiS, JK^-r— 
^1 O h 7 'V f A 8f fclih^'yi'B 9 lifTCf i: tcWS^J 

[0 0 5 4] B! 7 117 U-i.ltftSnsaBS©^- 

ifJ^—fG 2 (G P 0~G P 1 1 ) (± 1 h-5-yf 

6<@-g-*n, i 7P-i*ico# i 2ii#*n§o 

[0 0 5 5] m 8 7 fCfcnt^ 7 ArtcQg-^;!/- 
7*G 2*^fiJLfc{g«y;U-7'G 3SP©— flw^-rufcg: 
0T35So *^«SfiWO»^» 7I/-il'J<D^7'G2 
ti^^r 2^-flJ^n> G P 0~G P 2 3<D2 4fiOfigy 
;b-7°G 3fflMMBJ*SnS. 

[0 0 5 6] 13 9 liMff^b— 7° G 3 
■T«3S:BI-p*-5o 7='-^«{S*lWlC 2 ^giJ^nTV^o 
16*1401/- 7°G 3§¥c0 9*.> ^ft< 1 «M±©$M/ 
-■7° (*HSSPtCfeV^Tli2f@(D^l/-7°) l±MC3 
fig^7"G3 (4 0) T'feO, fiay;l/-7*G3if 

co2 3iite<ty*2 4#itcte«-r?.c 

[0057] 01 0tiC3 (SS^/l/— 7*G 3 ( 4 0) CO 

3 CO 2 2lHco&7 =; '-^ 2 2/WhcDfTIE.'Wbi:LTfl5 
fig^nSo C3?f^tiGF (2 8) y-Kyot^ 
(2 4, 2 2, 3) t-?%<, GF (2 8) li^OS 

(i) -e*«n*«»^3nafcJ:-3Tiiffl"r*. 



(7) 
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[0058] mil 

g(x) = x 8 + x 4 + x 3 + x 2 + 1 (1) 

[0 0 5 9] G F (2 8) <T>m%l7t\r4R<D&. (2) [0 0 6 0] 

a = (0 0 0 0 0 0 1 0) (2) 

2 7 2 6 2* 2 4 2 s 2 2 2 1 2° 

[0 0 6 1] ClfW>^'J-7»i2;Wh > f hOf-**^U D 22>1o D 23 . k tiG P 2 2~G P 

C 2flMf<D'f'>'£ U— fUm* 1 ^o-y*tt5. 2 3tC$Stl5 C 3f fO/^'Jf h^-To 

[0 0 6 2] fUEffl^U'r-ivW Mi#4>:ft (3) £$5 [0 0 6 3] 

ST5 0 (3) fcfcl^T* D 0ik ~D 21 , k ao§* [Ifc3] 
U\ 0 8 7 G P 0~G P 2 1 <D&^<0 1 t% 

H R V R =Q (3) 



,21 



Vr = 



1 1 

a 23 a 22 a 
£>o,Jfc 
Di, k 
D 2 , k 

D 21lk 

[0 0 6 4] ^BR^JSSCtt^OiC (4) T-ISnS. C 
cDxS (4) fcfel^T, iliC3ilfO^'Jf-i'#§^ 
U 13 8 OC 3<S.m#Jl<--7G 3 (4 0) fc43^T, i 
= U±G P 2 3fC&£nS^y-r-i'/W b=£:^U i = 
0«G P 2 2tc$Sni>^^ , J-r-i'/'W h^r^Tc 

[0 0 6 5] 

[&4] 



1 1 
a 1 



(k=0,l,2,...1339) 



G R iX} = n'(X-o) 

t=0 



(4) 



[00 6 6] fiay/U-rG 3<0®BS;«tO> 2ffl<DC3 
IRSI^-^G 3 (4 0) KfctU C 1 ??H§3 4*5^0-* 
C 2^3 3 « 1 m<D'?>l'—7ft<DfrtttQ2tlZ><, & 

[0 0 6 7] St/H3«:#Ba-rSfc, RAMbl5S/i 
(iRAMc 1 6lt C 1 flM§3 4*5<fc?>*C 2^3 3*5 



RAMb 1 5*fc:liRAMc 1 6 
[0 0 6 8] Ze,tcntfBi3%&fflt&£* RAMal 

3«as»^ 1 7u— Art©?*— 

[oo69] 01 lit jksit— :/ i t«-r z>mmz& 
£ ts w- 5 7 u— a rt *5 # 5 y ?<n>w&\ <d— m 

7U— A»iSfc*<07U— A*«frii/u^£»» 

17b-i,rtttfn5^1/-^12itL 

H\ ff»*i&#<DI§ISa*J8*.Tfc, Wflftte*#i&A,7£ffi 
HSft "5" £J3&fflU 5^V-/M@?ns„ CO* 

die 5 7)is-zfftr£irMm?z>£ tic* Kt^&.rtv-? 



(8) 
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5 cm, i ±icmmkfHT--?<DT&=T?5[Biic 

Co o 7 o] 01 2ii, #^fite0iJfc*5^T, il ioi 

%m$&<v-m*7n? mismT*&2> 0 01 2ias^T, s 
i /s-r hcDUffi^ii^tHifi i o 05&^, tr-yhs^- 

0, K 2, 3 £0 4 tf-y himW%&frm!i%:W%& 

£-y hS^5li«W{ctt^jA$n/-c^-'J 
ffi£&ty 0 $fc. e-yhS^6, 7 t±*£iti:-f 7 

^U-i^rttDC 3{g*Jjy;l/-7°G 3 (4 0) tt£ff 
[0 0 7 1 ] 01 3{i*HfiS^Jtc*3ltS *:7*- 

coo7 2] ^.mmmnm^. i7u-i±*Mi$.?z> i- 

77^A8, h-5-y £ B 9<D^^Offi4SfCV— *JyW& 

6 0tfI2B£n3<, 6 0 

?U±\ h77^A8, h-^-y^B 9CD^WT5 0 OVf 
•y h (JS20. 1 3 7 2 3 mm) , J*«iJT 4 0 0 Id'-y h 

(fi£0. 10 9 7 8 mm) gfiT&So 

[0 0 7 3] h^y^V^JDt6 2(±h^>y^A 8COV 
— OcDrt(RiJlcS^gSB*ni)c h77*>'y'" 

MJDi6 2li{6D®fI^ffi^5iSn, h77*>» 

6 2<Dmz. v^^^^-f^T-yy^^m.^ 1, ft^tc 

H77 + V^Xh7>y;UW6 3ft s Ei^niio h 
77^B9«h77 + y yfiSJUt 6 2 ££f fc-T (C, IBI-iS 

[0 0 7 4] h-7-y 8lC*3V^Tti h^>y ^$feffi73lRl 
©t-77*>'y'^b7V7';l/i«6 3(c§l^^t^. h 

7 7!>B 9tc:|o^Tti|B|— — VtBiSlc 6 4fc3l€ 

7>^l^iSli6 5tfBHB£n3o 
[007 5] ??>(Ch77^A8, h^y^B 9 iCfcV' 
Tti, +f— T-P^fcfci^Tgl 1 ©-9"— ^-r— #fifiiDc6 8*5 

&TSW.2W 7 tmm*%i%fci£>w 
-rmmmmm 6 6 v-rmwmvim 6 

6, C R C^-&Cy^2cO-y--^v="-^ni^6 7, SlO 



[0 0 7 6] S5t3lti^T, h77^A8 &C*5V>T 

V^bi:««oraW*«lSfci60-r— * P L LH«c£:$ 
tr*-^** h7>r;l//-r-* P L L nMigS 6 9#IBB 

StU h7 7*B9t^Tttf-*PL L««7 0# 
[0 0 7 7] ^ ^IC^VT h77^ A 8, hv-y^7B9 

6fflco<7*;i/— 77 i *^in5. £fc> lifsfststi 

lis §5 1 WIB«»SI«0«t> 0 #Z h 7 > 

7)1 1 tad* < it-^x- ^fBWoj&S 0 

mmyvr yy>^ hxkyt 

^7 p U7>r;btMiglc7 2, -9— tHS!IW§i1*£6 6, fg 
2CD+J— ^-r-^«iSlc6 7, 3? 1 ©•9--^f r -^fR«c6 
8, f-?PLLl«7 0tfa<««1?*5. 

[0 0 7 8] tef«««tc5l#lttl/''TT f -iS'4?Xh7>y 
;l / /-9--^^iJT>^l/f«^7 2*B2BU *-0&%iC 
+r-7^W{t^M$6 6, m2©+)--^7 s -^«««6 
7, S 1 O^-f f-*81«6 8 *Eit4. 

[0 0 7 9] S&KSISfiR^T* h?7^A8 Tii^— 
^ P L L tiKX VT^^W^^tsf-^ P L L/# 
X VT^y^mi -73 h^>y ^B 91C*3 

^Tfix-^ P L L®|i§lc7 0^B2B-r?»o 

[0 0 8 0] ?lt^T, h77 ^ A 8-C*4S9^bfc« 
ICb77 + Vy'7 , J7>7;m6 K h7 7*^l 
«6 2 % h77*^^h7y7*/l/fi«6 3, V-^ 
ylgJS&6 0£0Hlt?BEB^n5o h^-y^B 9lc*3l/^T(± 
|S|—fi^^-^SRJBlc6 4*^v^dgs v- 6 
O^BBB^nSo 

[0 08 1] h77^B9»±h77^A8J:!5, h77 
^ A 8 0»fl!S©v— 6 0<0fi£#7£tt}SV\, 
[0 0 8 2] h77^A 8 t h^-y^B 9CD^N-y 

— ffilW^^SnTO^. clcoJ:7lch7-y^A 8 i: 
9<Oji&WMHy**aAaBWt±h7-y^B 9± 
<DZfVT>7>l'ffi%l6 5 i: h777A8lOh77 + > 
^ - Mls!c6 2^PgfT?>O^E)5±-r5rc46TS) , ?> BSSL 
Ti/>5i h^-y^B 9cr>yU7vy;l/f|^^ S^>v 
Kb 7 fcffiHifcfc^tfif ftC#mttfcS£-?*fcl\, 
[0 0 8 3] 0 1 4(4, %Um<D&?%:*mMm<D7*- 

-fW*^-T«3S:BIT*S. TCtO h ^ -y <7 8 0 fc-Tftfcffi 
Btc h ^ -y * 8 1 %ffi£i£A,/cii^T*t ) , V-77HSS 
6 OlCtiT 1- — ^^«l?jA^nTI/^V>fc:46, ft<D^f—^ 

[0 0 8 4] 0 1 5 It, wM<D£o&*^1&ffl<r>7*-- 
?7h«fflLfcl^ 1. 5 m/ s 
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^ A 8 C0^-^(^MI^« 6 6 iD^tOKU^ 2 CD 

tWF^T^o ^2<D-9--^x-^«S)|lt6 7 0li(il. 5 
m/sT'©^-y F£^ffll*J{cA3<PIT*&l> 0 IrISHcS 

flk'N -y f b 7 it b =y v ? b 9 ±<D?~?-m mm^mm 6 

6 tS&ZSm 2 ©^-^x-^iHc 6 7 LT^i3S 
[0 0 8 5] 121 1 6«*^SS^Jtcfcnt§ Fv-y^OMM* 

H£ ^ -f 5 > w—mttt z -r s y 9 * -v - f 

±, h7'^A8, h77^B9 M270 
0 mriX. F -y * A 8 *3 JcTJP F 5> -y i' B 9 ©SSft^T 

gg'N-y K a 4 *5«fc Olefin *y Kb 5 ICRS LT> £/c?i£ 
K a 6 43 .fclfSSfNy F b 7 tC|MI LTO'N'y FCffi 

o^wi'iaosiagdoM^-^-y Foia/STisrr&c tic 

CO 0 8 6] Ell 7 im£.mcl3V%l%£.^'y b'tb^ 
b="y^-y9\tm 1 &mt LT F5>A3<D@fH{fiffl©a 

lths'N'v f b 7 ^m^m^mic F ^ -v ^^M^ 
6 2^nrc^b^-y^7B 9*m£L, fR®\icm&ir& 

Fv-y^A scDb^'y^yfW&s 2 frb'Mnctsi&ffl 
MmZWifrtiiL. ii<Di^*if), ^7Fth7'^ 
T </ ^ S lffi«It © @ fi?{«<DiS1<I 7 4 - FV S «y 

[0 0 8 7] 0 1 8l±0 3tC0"J;SLfc?--v3wU I C a 1 
7*5<J:tJ : 7^*;H C b 1 8<D«0-^t7D^ 
*IIIT-£&o Cl±fgf0^fl^©F^-y + > 

^i£S6 2^ia^^n/£F^>y^?rIS^^-rafci6, 
i^TOi^^fiSfiSt^M^-TV^ao 82^S^7^ya 1 9 

g rd,tmm£.7y?b 2 oT-t^i^nfdt^iA g c 

(t-h^^yha-zW 1 1 OT-y-T^ilS^ 
mnm. ^;UX^fcti§§ 1 l 2fCcfc*P-tra^ox&m£ 
5«£88 1 1 3 <5 CQlS^! ^ o -y ^7 (C |S) m b T #>J'J Ih|S§ 1 

si i 6^f,tBAsn§»i^i i s*m^xmt 
t§i i i o/^jg^is^^^ac tic£K>. mim\ 
i i ^p,£Dt±iti<i^t±^§§i i 5tcm^^ni»o 



»t¥ISi l 7fcJ;tK ^;l/X^(±ig§i l 2fr£?i£{I 

fire&s,, ^ggi 1 5itmitwti i i7b^m^?nfc 

[0 0 8 8] 121 1 9ti^H)Ef£fl?iJ(cfcltS F^-y ^coll^ 

^jsnf^fi^ (dpg) iiF7i3*M mn~?z>mic 

1 /^UXtH^J^ti, F7A3©(DfE{C#l/^^$n§f§ 

(REF) teV^Ls3tf¥mm?%mctiit)Zft%& 

mm^x&K), n^>y v acD&tiim (env) im 

^•y Fa^M^tB-Ti^a— ^{S^T^i> 0 

fgl 1 6^P.tB^J^na^x.fI^ 1 1 843<fcl«T 

¥®i 1 7 frbttiyj-ztizmmim 1 1 9«, dpgi 

^fcitfR E Ffl^4ocfca*ENVm^»^oAHti:L.fc 

#fo?^5yn*Msn^o i 2 0fi^ft§§i i i 

^P,/VF7.^ttlg§ 1 1 2^<Dm*!x-2{I^-C i £.3o 
[0 0 8 9] F^>y ? A SOF^-y^V^fBillc 

6 2<DWP^{ci3^T«^x.{f*i i 8ttm^rmrfo$k 
wvuzvimz-. mit^i i l^es^ggi 1 

6 2 cofgjgl^ff ^^SUlHlSS 1 1 4 KmK))htSt P L L 
tfa -y ^-It-r^lHlSg^IE^tiilUg L^<^:Sfci6(c, F 

^•y^v^^e 2Tnmmm^ 1 1 9Srffi^-t^x 
^ttjt§i 1 2^p>#gij(Hiss 1 1 4'\©m^7 : "-^fi^ 1 

2 0<DAt}tkmffi-£-&%o 2-DC0h7 7+>i ! 'S«6 2 

tcfc^nfcjwra 1 2 sT-tifft/^x-fi^ 1 1 8*m^ 

Tffl%L$k¥f'\±ZW&x-s JSKfrfl^l 1 9£ffl^T»rS: 
^fk-2§l 1 1 fr^^Xl^m^l i 2^'-^ 
^W^^-li-, #BiJ®SSl 1 4^P>fI^SQil[HlS§ 1 4^\B 
^t"— 2 1 2 1 ^rtfj73^-ar?)o 

[0090] M±mwLrcmiz., ^mmmiczfttf, 

[0 0 9 1 ] :x— f-r— # 3 Ofeitfcioa- tf-r-^ 
£>SffiHfB3 1 43J:t>*C R C 3 2 7b^x fifte J;t>*?ij<0^ 
'f F aWW— ©JETS' JBV h'J'V7XA.(29) ^r^fig 
Ls COIE73Jf$vF'J -y^XA (2 9) fC^LTlB)-^ 
FSJOC 1 flHf3 4, C 2^3 3^{<tllP*nSCi: 
«t fTfcit/^JO/W F^WIhI-©^ F 'J -y ^XT' 
fe§^;F-yG 2(3 5) WJBfiltSnSfcii), C 1 

3 4 43j;o*c 2^3 3*^«sfcaa#-rsm^«ia 
[Bi8Si 4tct5i/^T, sfej«*j:tfa^Kisi— mss^fflv^ 

[0 0 9 2] $fc, ^-/"C 2 (3 5) Of-?%M 
<fK.T7*;l/-7G 2" (3 6) £r£fiicU Z.(T>9)\>— 
7*G2' (3 6) cDt^-^SSMt"-:/ 1 ±(Cy1Jc."i:{C 

ieia-rsct-e> c2t?§3 3^wn7-©Kf 

^"G 2" (36)^rIE^tC|e 
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[0 0 9 3] C 3??^{±7b-A£'<tfc:£)£2:ftSfc 
*b, <fc 9 fcfflSS©? U-Afr £ C 3 J3F*f:££jS L 

Tg"J7U-AK«lWrSia^K:tt(RLT, C 3ft^£{?f 
mT5f-?«««LT*<ft»e ) fai:ftSRAMb 
1 5£fctiRAMc 1 6©&fijt>Vh£<ft9* nxhfi 

[0 0 9 4] Sfc, C l±n<0 >?)]/— 7 G 

fc^ C 1 ffi-sf, C 2WF-^*«SiP«-&SCi:ft<»*ii 

[0 0 9 5] HS*ii*H\ 7U— AeTi:K:fT*)ti*/t 
«K ffSF*a#7*— **»ffrT*RAMa l 3<Dg«# 
/h<5Kft9:aXhlfi«*<$tS12ftSo 71/-Art 
tCSfff^Sn, C3»9ti^t}*TRAMal3 

[0 0 9 6] £P>fc^ 7U-A#(fi[<OS«f?3i*telSL 

§ m<D&8*&V T IS)- $01/- 7 ©* £&2*x 7 

iStt2&*©fcA£n3MSft3E1*&*a<«9* «5Hr- 
-71 <OI5»S»©«^*K±-P**o 

[0097] b7>y*>7mwL6 2»C7*— ^faa-rs 

rci&©Jli£& i: «M-ft £> ffiJlilfiS!l©^«:ffi#iity d i: 

0, «BH«l«<0lBliiS<btJ:J:S3^Ka»*SIS'rs ci: 

[0 0 9 8] 81 1 ^x— *®«6 8t CO|l 

©+>•— 3-"r-$ffi®i.6 8 J^fcSK, sg 1 <£>+>"— ^x- 

i o+f-ff-?ia6 8£jn,\ sssi©^- xb#k 

»i, 35 2©^-^-r'-*?f!i§lc6 7*ffll/->*C4:fc«tO» 
^3fe«fc t> x#Rj&gi:ft9, ^-^14^ 

[0 0 9 9] 7l/-i*Mnh7y*8, 9 ©WAS 
gpfcv— ^V^*|lc6 Outsits cfc{c<fc»?> 

CfctfftV^c*, ^na^UT&iEiXx— * 

[0 10 0] ft*5, ±RELfcWff»#©«SHfc:Ktt2n 
[0 10 1] (1) SiSvx— 7±©#446©F-7-y7tc|i 

««riE»* fetish ssb-t** -a t\ Mie«$Bti> 5* 



-^taif-^ ommmmfr & ft * n/ w f t- 

Ffr^fiESIET^-vFU f t LTx^-STIEffl 
«F^O«F*fb*J:tflI«ft*ff £ i: fclc, tuie^- 

[0 10 2] (2) g*57->*VX(Oh77^^17 

m-tzctttttmttz, (i) o«fi«a«fi^»Bo 

[0 10 3] (3) MEh7 7 ^tcii, v— 'Jz/ffisS* 
h7-y*>t'ffii&, fVTVfjvmm. mtVO-V-*? 

xh7y7;«, h?v*xfmm. ~?-*jz/®.m<» 
mic&M?zc£*&®Lt-rz> (i) > (2) ©berk 

[0104] (4) aax-^ii^sasssfefis^ 

©«^*«wi-r % muss . was«wi»<o oKJKfi 

^%mmm^*f%£.-tzmmmwtii$ift£.&£. mib 
( i ) ©««iE»i?*i=«B. 

[o i o 5] (5) mm{tmcom%i%i&&ttmt-$-& 

©wratfc^sm i ©jsiSEiMtttt, mmmL<D*y-?- 
-r- * ffimis j; xfm mmMzms.? commie feit 
sS2o«sa($tt*su tufemi *3ia : m2owra 

■e«rtt*«t)©**c4:3fe«Fili:-rs (3) , (4) 12 

[0106] (6) aaE3?<b»<oH»»«pte*g£s-e 
s^jSPA^st*. ^fbt§tH77©3i»T#ls^firu, Mieh 

IBf-f 5^^/1/7*—* ^ y FWJ: 93.— ifv*— *1MB*a 

Tc-rawtcis^iBaiHiisai^wejtfeifiw-rac fc*«p 
a^-r^ o) , (4) , (5) mm<ommmn±m 

[0107] ( 7 ) sdtB^jgA mmm k 5 a 
© He jgrsijwr i, fi^ * « ^ t , w e«« * ¥S s a 
msEjBEVr #® 9 s *5«fc tf»f ?. ci i: t 

t5 (4) tEttOfllAGtSII^&B. 
[0 10 8] (8) lffllE«JS*.#aH\ HUBBIhUsK^A 

Z&WLf?% (4) ietg©SaEMfB»S^«Bc 
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coio9] ( 9 ) m$mwz.^mi*. msirn^ -y f 
(d m<k mt) m*%*m ^ t . m man*. #s s. « mm 

Wr^g^r^ 0 »*. 5 *3 «fc tf M»r "T S C t ZftWi £ t & 

(4) mw.ommmnsE.mmo 

[0 1 10] 

[0 1 l l] #«(H©«iKSe»ff£S»cJ:*Uf» >*- 
[0 1 12] #3gi|li©««l5«fS£StllfcJ:fttfx '>£ 

[oi 13] *§Fgwo«»fE»s^ttnt!:«tntf, 

[0 114] #£W©«»8B»f?£«Hfc:J:fttf» 8£M 

[0115] #«i8©««ess£eHte«fcttif» x^ 
[oii6] *«iw©as[BEaBSfett»fc«tntf, ±» 

[0 1 17] #»ra©««SE»B£StBfc«fcftfcr, -9— 

[oi is] *ftw<DM.§*.mmu£.mmic£tii£, *j— 
[0ffii»fSj.iii^sK0;j] 

[n i ] *ftm<D-mmmv2bzmmmn£.mm<DW 

[0 2] #£iy!©-fSffi0y^fc3««a5»ff£llffifcfc 

^T^^-yjcreissnfc -y #<D—m&7*?m& 

0T'£3 O 

[0 3] #«IB©-£ffi0JT2&3««iH»S£S«®^ 

[04] #x >tfi— ^^p.smbfc-T ? -^^a(c 

[0 5] vh'J'> ^XUift^t) STIEflF *f=&tt&n L 

[0 6] y;l>—7G 2*««t— yjclEft-rSJIHtffcE 

[07] 7 U-i»±td*ft«a»©^l'-^G 2 ©« 



[08] H7*C»ttS7U— rG 2*» 
t!l L1tGM#tV-7 G 3 SfflD— 0>J*^-r«bS:HT*So 

[09] mrnvfr-fG 3(omm<D-m^tm^,mv 

[0 10] ^ffl^b-^G 3 <o««o-fl»J*^-r«fcS:0 

[0in asn-r-yt.:3*-rsfi*#a*i^tefe^s7 

[0i 2] ff**&*sn;fc:7 u-^rto^yu-ytc^ 
[013] *«wo-iifis«i-pi6*asiHESsafea«fc 
§. 

[0 14] lfett«T^fth77^0- fflj%^*rttft 
[0 15] +f-^B#©'-\>y Fi^SEttHi: F5'y*©IW« 

[0i6] *«wo-isasff>j-pa6sa«ga«ssfeaHte 

[0 17] ff£H#fc:fcW-S??£'Ny Fi: H5*yy*yy 

[0i8] *»w<D-^iww?ffesas[iass^»«* 
[019] *«w©-si«sfflnfa6s««gs»B^(Btiio 
[^€>Ui^] 

l-f&M^-7\ 2-f-fh'n-7, 3 - FvA, 4- 
iES^'y Fa, 5 -fag^y F b , 6 •••H£-\>y F a , 
8-h^-y^A, 9 - h^y^B, 
1 1 2- I/FfM»lal(S. 1 

3-RAMa, 1 4--ff^5aa!|HlSS > 15-RAMb, 
16-RAMc, 1 7-ft^HCa> I 8-f 
;l/ICb, 1 9 -15811^7 VT' a, 2 0-8ES»Sfe7 
y^b, 2 1 ■ •v-r^a^'p-tr>y^-a> 2 
■7°D-b-y+)-b, 2 9-VFU -y<7XA (g! 1 
h'J-y^X), 3 O -i— *r-T—9, 3 1 -a-f f- 
*<DgS1t?R. 32-CRC, 3 3-C2fif§, 3 4- 
CH5§, 3 5-y;l/-7*G2 (H 2 ©jE/j fgv h U -y 
?X) , 3 6 -y>-7*G2' (S 3 ©IE#JBv HJ -y 
7X) , 4 0-C 3<RS^l/— 7"G 3, 5 
-y, 6 0 -T— 6 1 • • h 1 7V*>tr?V7 
yyjlffiW, 6 2-h7y*^« 6 3-1-77* 
>y^X hTV^bpliSli, 6 4 ••[51— M^^^-VfB 

C 6 7---|g2<D-9--7-T f -*?iiglc, 6 8-llOt- 
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L Lftitt, 7 0 •• -TT-* P L Lii> 7 1 -fiPBv h 'J 
•y^X, 7 2 - ••7 r -^^Xh7>'7;l//7 : -^PLLfM 
Jgu 7 3-f-^PLL/^h7V7';«, 80 - 
7tcOhv-y^, 8 1 -fitaffi^Lfch^-y^ 10 0- 
1 1 0-t-^i'>3yhD-;W 

i i i -tsfb«, i 1 2 -/^i/x&tagg, i i 3 -mm 



m^mm&&®&. \ 1 4 -#8!iiii», 1 1 s-g* 

gg, 1 1 6 1 1 7-5B»f#a, 1 18- 

/^i/x^ttit§'\(Dtti^f :f -^m^> 1 2 1 •s^x- 

1 2 2- •«{b»fr&S£m»'\©a:fisn5fcEifcfi 
^, 1 2 3-h5-y*>^««<Diaifc«*nfe«iWo 
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[0 18] 

a is 
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1 9] 
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REF _r 
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